Demethylating agent 5-aza-2'-deoxycytidine enhances susceptibility of renal cell carcinoma to paclitaxel.
To examine the effect of 5-aza-2'-deoxycytidine (DAC), a DNA methyltransferase inhibitor, on the growth of renal cell carcinoma (RCC) and examine the synergistic growth suppression by DAC and chemotherapeutic agents. The synergy of DAC and chemotherapeutic agents against RCC cell lines was analyzed by isobolographic analysis. The induction of apoptosis and cell cycle arrest by each single agent or the combination of agents was examined by flow cytometric analysis. Caspase activity assays and proliferating cell nuclear antigen protein expression were also examined to clarify the mechanism of the synergism of DAC and chemotherapeutic agents against RCC. We demonstrated that DAC combined with paclitaxel (PTX) synergistically inhibited the growth of all the RCC cell lines tested, but DAC did not show such synergism with 5-fluorouracil, vinblastine, or Adriamycin. DAC suppressed RCC cell proliferation by inducing G2/M cell cycle arrest without inducing apoptosis, and PTX induced both apoptosis and G2/M cell cycle arrest in a dosage-dependent manner. DAC could enhance the PTX-induced upregulation of caspase activity and antiproliferative effect to increase the fraction of cells in the sub-G1 and G2/M phase. DAC and PTX caused synergistic growth suppression of RCC, suggesting that DAC could strikingly increase the susceptibility of RCC to PTX and that combination chemotherapy with DAC and PTX might be a novel strategy to improve the clinical response rate of RCC.